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Module 5B: "Exploring the Living Universe; Origin, Evolution and Distribution of Life in the Solar
System" (Europa)

Organic Synthesis at High Temperature

Early Environments

Impacts and the Origin, Distribution, and Evolution of Life

Module 1A
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Publications
Team Members

Carnegie Institution of Washington

Executive Summary
Project Reports

Studies in Planetary Formation and Evolution

Studies of Organic Matter and Water in Meteorites

Hydrothermal Organic Synthesis

Theoretical Studies of Hydrothermal Synthesis Reactions

Isotopic and Molecular Tracers of Life

Biological Studies of Hydrothermal Systems

A New Molecular Recognition Instrument for Astrobiological Applications
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Harvard University
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Isotopic and molecular approaches to microbial ecology and biogeochemistry (The evolution of organic
matter)

The Planetary Context of Biological Evolution: Subproject: Permo−Triassic mass extinction and its
consequences

The Planetary Context of Biological Evolution Subproject: The Proterozoic Oxidiation of the Earth's
Surface

The Planetary Context of Biological Evolution Subproject: Neoproterozoic−Cambrian Environmental
Change and Evolution
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The Planetary Context of Biological Evolution Sub project: Geobiology of Neogene hematitic
sedimentary rocks

The Planetary Context of Biological Evolution 
Subproject: Carbon Cycle and Climate Dyanamics of Mars

Evogenomics Focus Group
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EPO
Publications
Team Members

Jet Propulsion Laboratory

Executive Summary
Project Reports

Laboratory/Observational Studies of Biogenic Greenhouse Gases on the Early Earth

Impact Frustration and Subsequent Generation of Biologically Tenable Climates on Earth and Mars

Fe Isotope Biosignatures

Fractionation of Transition Metal Isotopes Mineralogical Biosignatures

Organic Molecules as Biosignatures

Astrobiology Funding to US Geological Survey

Magnetic Biosignatures

Martian Biogenic Gases

NO Title Submitted − JPL
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Team Members

Johnson Space Center

Executive Summary
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Archean Biosignatures

Mineral Biosignatures

New Technique Development and Application

Organic Biosignatures

Terrestrial Analogs and Martian Meteorites

Postdoctoral Fellows
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EPO
Publications
Team Members

Marine Biological Laboratory
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Eukaryotic Biodiversity and Physiology at Acidic Extremes: Spain's Tinto River

Eukaryotic rRNA evolution: origins of "Crown Group taxa"

Eukaryotic origins and the evolution of cellular complexity − Eukaryotic rRNA evolution: early diverging
eukaryotes

Ecological genomics

micro*scope (http://www.mbl.edu/microscope) − a web−based tool for microbial diversity research

Genes that Regulate Photosymbiotic Interactions

Diversity and physiology of prokaryotes in selected thermophilic and mesophilic environments that
might resemble early Earth's biosphere

Evolution of Proteins

Microbial symbionts: Agents for reorganizing genome architectures.
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Michigan State University
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Bacterial Adaptation to Low Temperatures

Indigenous Bacteria of Arctic and Antarctic Permafrost

Genomic and Proteomic Analysis of Permafrost Bacteria
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Publications
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Pennsylvania State University

Executive Summary
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Modeling early atmospheric composition and climate
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Evolution of atmospheric O2, climate, and biosphere − K. Freeman

Evolution of Atmospheric O2, Climate and the Terrestrial Biosphere − Capo

Evolution of Atmospheric O2, Climate, and the Terrestrial Biosphere − Stewart

Evolution of atmospheric O2, climate, and biosphere − Ohmoto

Causes and consequences of the diversification and tetinction of metazoans: Neoproterozoic variations
− Arthur

The Late Ordovician glaciation and mass extinction: environmental causes and evolutionary
consequences − Mark Patzkowsky

Environment of Prebiotic Earth and the Origin of Life: Experimental Approach − Schoonen

Studies of Hydrogen Cyanide Chemistry

Enzymes of Ancient Metabolic Pathways

Isolation of psychrophilic microorganisms

Microbe−mineral interactions

GEOPULSE

A timescale for the evolution of life on Earth − Hedges

A timescale for the evolution of life on Earth − Nei

Evolution of atmospheric O2, climate, and biosphere − Kump

Postdoctoral Fellows
EPO
Publications
Team Members

Scripps Research Institute

Executive Summary
Project Reports

Benner − Self−Reproducing Molecular Systems and Darwinian Chemistry

Ellington − Self−Reproducing Molecular Systems and Darwinian Chemistry

Ghadiri − Self−Reproducing Molecular Systems and Darwinian Chemistry

Rebek − Self−Reproducing Molecular Systems and Darwinian Chemistry

Switzer − Self−Reproducing Molecular Systems and Darwinian Chemistry

Postdoctoral Fellows
EPO
Publications
Team Members
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University of California, Los Angeles

Executive Summary
Project Reports

Celestial Influences on Planetary Environments

Characterizing Earth's Early Life

Exploration for Life in the Solar System

Genomic Evolution and the Tree of Life

Geobiology and Geochemistry of Early Earth

Extra Solar Planetary Systems

Postdoctoral Fellows
EPO
Publications
Team Members

University of Colorado, Boulder

Executive Summary
Project Reports

Biogeochemistry of the Early Earth

Molecular Survey of Microbial Diversity in Hypersaline Ecosystems, Ecogenomics

Recruitment of Proteins to Serve New Functions

Habitability of Planetary Bodies

Potential habitability of Mars

Philosophical Issues in Astrobiology

The Formation of Planets Around Young Stars

Initiation of an RNA world

Symbiosis and the origin of multicellularity in photosynthetic organisms

Postdoctoral Fellows
EPO
Publications
Team Members

University of Rhode Island

Executive Summary
Project Reports

Subsurface Biospheres
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Postdoctoral Fellows
EPO
Publications
Team Members

University of Washington

Executive Summary
Project Reports

First−Stage Biofilm Formation Under Extreme Conditions in Ice

Delivery of Organics to Earth and Earthlike Planets − Brownlee and Kress

Delivery of organic materials to planets

Dynamics of comets, asteroids, and planets

Origin of the eukaryotic cell: implications from bacterial tubulin in the Division Verrucomicrobia

Evolution of biocomplexity from an ancient autotrophic lineage

Galactic Chemical Evolution and Extrasolar Planets

Building a habitable planet: the geological record

Causes of Mass Extinction: Isotopic and paleontological constraints

Causes of mass extinctions: testing impact models

Microbial Mat Communities

Postdoctoral Fellows
EPO
Publications
Team Members

Virtual Planetary Laboratory

Executive Summary
Project Reports

Characterization of Terrestrial Planets From Disk−Averaged Spectra: Spatially and Spectrally Resolved
Planetary Models

Climate Model For Extrasolar Terrestrial Planets

Chemistry Models for Extrasolar Planets

The Abiotic Planetary Model: The Upper and Lower Boundary Condition on the Atmosphere

The Virtual Planetary Laboratory − The Life Modules

Characterization of Terrestrial Planets From Disk−Averaged Spectra: Spectroscopic Studies to
Understand Detectability and Habitability.

Spectroscopic Databases to Support Extrasolar Planet Modeling
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